a life-threating disorder with no reported mortality due to AV, it has major emotional and psychological impacts such as depression, decreased self-confidence, and anxiety. [2, 6] There are different ways to treat AV such as topical and systemic agents, laser, and also photodynamic therapies. The choice of therapy depends on different factors such as the age of patients, site, and severity of acne. [7, 8] Topical therapies including antibiotics, benzoyl peroxide (BPO), retinoids, and sulfone agents are the first-line treatment in mild to moderate acne. [9] [10] [11] The Background: Acne vulgaris (AV) is one of the most common skin diseases with major psychological impacts. Hence, selecting the best treatment modality is so important; there are different ways to treat AV such as topical and systemic agents, laser, and also photodynamic therapy. In this study, we tried to assess the difference between the efficacy of combination therapy with intense pulsed light (IPL) and benzoyl peroxide (BPO) in comparison with IPL and adapalene (AD) in the treatment of the mild to moderate AV. Materials and Methods: Thirty Iranian females in reproductive age with mild to moderate acne were enrolled in this study. The left and right side of the patients were randomized to receive either AD 0.1% or BPO 5% every other day plus three sessions of monthly apart IPL in the treatment of AV. Different parameters of AV such as acne severity index (ASI), total acne lesions counting (TLC), and Acne Global Severity Scale (AGSS) were measured before, during, and after the treatments. Results: There was a significant difference regarding AGSS, TLC, and ASI before and after treatment with AD plus IPL (P < 0.001). Furthermore, there was a significant difference regarding AGSS, TLC, and ASI before and after treatment with BP plus IPL (P < 0.001). However, no significant difference regarding AGSS, TLC, and ASI were observed between the 2 groups after treatment (P > 0.05). No significant side effects were observed in both groups. Conclusion: Our study shows that there was not any significant difference between combining IPL with either AD or BPO so we can use either one of these combinations to achieve similar efficacy.
INTRODUCTION
Acne vulgaris (AV) is the most common inflammatory skin disease treated by dermatologists. Moreover, it is the most frequent disease worldwide, especially in adolescents. [1, 2] It is characterized by inflammatory lesions such as papules, pustules, nodules or cysts and also noninflammatory lesions such as codomones. [3] AV is a multifactorial disease, and the exact mechanism or pathogenesis is unknown. [4, 5] AV affects people in a different range specially between of ages and it is more severe in males. While it is not most common approach for treating AV is oral antibiotics plus topical retinoid or BPO. BPO is a non antibiotic, anti bacterial agent and lipophilic nature that reduce the sebaceous gland activity. Studies showed that BPO can reduce inflammatory and noninflammatory lesions, but it is more effective in noninflammatory lesions. [12, 13] Adapalene (AD) is a synthetic, third-generation topical retinoid that is derived from naphthoic acid. It has a critical role in the treatment of acne because of its anti-inflammatory effects in addition to its comedolytic activity. [14, 15] Intense pulsed light (IPL) therapy is a treatment modality that uses ultraviolet and visible light. It has photodynamic effects, and it is used alone or in combination with other treatments for AV. [16, 17] The exact mechanism of action of IPL therapy in treatment of AV is unknown, but it may reduce Propionibacterium acne proliferation and sebum production. [18] As the combination therapy with different modalities could increase the response rate in a shorter interval, we decided to investigate the efficacy of combining AD and BPO to IPL to achieve better results.
MATERIALS AND METHODS
This randomized clinical trial study was performed in dermatology outpatient clinics of Isfahan University of medical sciences, Isfahan, Iran between May 2017 and May 2018. The study was approved by the Ethics Committee of Isfahan University of Medical Sciences and performed according to the Declaration of Helsinki (IRCT20181229042165N1). Informed consent was obtained from all participants before entering the study.
Thirty females in reproductive ages with mild and moderate AV disorder which was diagnosed by the dermatologist who was the author of the proposal were enrolled in the study. We considered persons with the following conditions as mild and moderate acne patients:
(1) clear skin with rare noninflammatory lesions and rare noninflamed papules, (2) some noninflammatory lesions with few inflammatory lesions, and (3) non inflammatory lesions predominate, with multiple inflammatory lesions evident, several to many and papules/pustules, and there may or may not be one small nodulocystic lesion. [19] Inclusion criteria were preference of laser therapy, no previous history of photosensitivity, no history for systemic retinoids and steroids therapy in the last 6 months, systemic lupus erythematosus or porphyria, [19] no history of systemic or topical medications for acne for the previous 3 weeks, and the absence of severe acne scars. The exclusion criteria were pregnancy or breastfeeding, being photosensitized during study, and withdrawal of the therapy. The excluded patients were replaced with new cases. We treated our patients with AD 0.1% gel (Najo Company, Iran) and BPO 5% gel (Acne fight kit) in either side of the face for 1 h at night, 3 times a week for 2 weeks. If there was no allergic reaction, the patients gradually increased the time at first we used topical treatment on both side of face, we increased the dose of treatment gradually. Patients were recommended to use a SPF 50 antisolar cream (patient used the antisolar cream about 5 g before of any exposure to sunlight and refresh it every 2 hours).
The parameters such as acne severity index (ASI), total acne lesions counting (TLC), [20] and Acne Global Severity Scale (AGSS) [21] were measured before and after treatment for each side of the face of participants.
We used simple randomization to detect which side of the face should be treated with each treatment technique; also for decreasing of side effects, patients were asked to stop the topical treatment. Participants used topical treatment, 3 times a week overnight for 3 months. At the end of the 1 st , 2 nd , and 3 rd -month topical therapy, based on previous studies, as well as decreasing of cost and side effects of IPL and topical treatment, we used one session IPL on whole of the face. Each patient at the treatment IPL group received IPL therapy with wavelength of 570 nm filter, 15 j/cm 2 energy fluence, and 40 ms pulse duration in a single pulse mode. SOLARI™ (Lutronic Corporation, Ilsan, Korea) system was used for IPL administration. [19] AV lesions criteria (ASI, TLC and AGSS) were measured before, during and the end of treatment and 4 month follow up. Furthermore, the side effects of IPL including pain, burning, postinflammatory pigmentation (PIP) and scar, and topical treatment including dryness, scaling and erythema, photosensitivity, and itching were recorded in each session.
Each patient was also asked to point his/her satisfaction at each visit on a straight line without midpoints ranging from 0: dissatisfied to 10: very satisfied. Then, the length from 0 to the marked point was measured using a ruler and recorded as the patient satisfaction score. Expected complications of pain, burning, postinflammation pigmentation, erythema, scaling, redness, and dryness were also of interest.
Statistical analysis
Data analysis was carried out using SPSS (v18; SPSS Inc. Chicago, IL, USA). The normality of data was determined by Kolmogorov-Smirnov and nonparametrical Chi-square and Fisher's exact tests were used to evaluate the association. P < 0.05 was considered as statistically significant.
RESULTS
Thirty women (mean age ± standard deviation 23.63 ± 5.78, range from 14 to 34 years) with AV disorder were recruited. According to AGSS, 60% of the patients were in grade 3 acne before treatment. TLC was 19.7 ± 5.23 and 19.1 ± 5.41 (P < 0.05) for AD and BPO, respectively, and ASI was 16.27 ± 4.87 and 15.87 ± 5.46 (P < 0.05) for AD and BPO, respectively, before the treatment [ Table 1 ]. There was no significant difference with regard to severity of AV lesions before treatment in the 2 groups (P = 0.8 for grade, P = 0.57 for TLC and P = 0.83 for ASI) [ Table 1 ].
Comparison of acne vulgaris lesions before and after treatment by adapalene plus intense pulsed light
There was significant difference regarding AGSS, TLC, and ASI before and after treatment with AD plus IPL (P < 0.001) [ Table 2 and Figures 1-3 ].
There was significant difference regarding AGSS, TLC, and ASI before and after treatment with BP plus IPL (P < 0.001) [ Table 2 ].
Comparison between acne vulgaris lesions treated by adapalene plus intense pulsed light and benzoyl peroxide plus intense pulsed light
There was no significant difference regarding AGSS, TLC, and ASI between the 2 groups after treatment (P > 0.05), [ Table 2 ].
Most of the patients (66.7%) reported no difference between efficacy of AD and BPO. However, 13.3 of the patients preferred AD and 29% preferred BPO [ Figure 4 ].
Side effects of topical treatments
Furthermore, we reported the AD plus IPL and BPO plus IPL side effect such as dryness, scaling, and erythema as a topical treatment. Our results showed there was not any significant difference between AD and BPO in terms of side effect (P > 0.05 for all) [ Table 3 ].
Side effects of intense pulsed light
Side effects of IPL were similar in the 2 groups. IPL therapy showed several side effects including pain, burning, and PIP. 10 (33.3%) patients had pain in the face during IPL therapy, postinflammatory hyperpigmentation (PIH) occurred in 2 (6.7%) patients, and no patients complained of skin burning after treatment. Our results showed that there were no significant differences for AD and BPO for IPL.
DISCUSSION
Effective treatment of AV is important because of the psychologic problems due to possible scarring. [1] In this study, our aim in this study was to find the preferred combination therapy for AV to reduce the risk of scarring. The results of the present study showed that there were not any significant differences between the two groups with respect to AGSS, ASI, and TLC before and after 4-month treatment period. Although a previous study has shown that treatment with IPL leads to several side effects such as erythema, burning, dryness, pain, and PIH, our data showed safety of IPL for the treatment of AV. It might be due to the conservative selected parameters or long intervals between therapy.
Puttaiah and Jartarkar showed that IPL therapy decreased AV lesions and no side effects were reported in this study. [18] This was in accordance with our results. Combination treatment of IPL with photodynamic therapy with topical 5-aminolevulinic acid showed better and more prolonged response. [22] [23] [24] On the other hand, there are some studies showed nonsignificant effect of IPL on inflammatory lesions with some effects on noninflammatory lesions. [25] However, our study showed that even monthly intervals could decrease both the inflammatory and noninflammatory lesions.
We showed that AD in combination of IPL can decrease AV lesions after a 4-month period. This might be shorter than each one of these treatments alone. Cost and side effects are reduce more than monotherapy. Chlebus et al. also showed that AD as a maintenance therapy can significantly reduce noninflammatory and inflammatory lesions in patients with mild and moderate AV as a maintenance therapy. [26] Moreover, the combination of AD and BPO had significantly greater efficacy for the treatment of AV than AD alone. [27] Both BP and AD showed enough efficacy in decreasing inflammatory and noninflammatory acne lesions, but addition of these to IPl might ameliorate the response rate in a shorter time. [28, 29] Our data revealed that a 4-month period of AV treatment with the combination of BPO with IPL was sufficient to reduce AV lesions. This observation was consistent with our previous study that showed adding IPL to BPO provides better efficiency compared to BPO alone. [19] BPO alone or combination with other topical agents had a potent activity in the improvements of acne lesions by reducing fatty acid.
Iftikhar et al. found that both AD 0.1% gel and BPO 4% gel have similar efficiency in clearing mild to moderate acne lesions. However, AD was more effective in the reduction of comedones while BPO was more beneficial for inflammatory acne. [30] In addition, Penna et al. and Sittart et al. showed that the AD and BPO treatments were helpful in ameliorating AV and less expensive than other treatments. [31, 32] Our study shows the same effects in two groups which is in accordance with the discussed articles.
CONCLUSION
In the present study, we observed that there was no significant difference between AD and BPO efficacy in AV treatment. Regarding the results of our study, we recommend using of IPL in addition to BPO or AD for treatment of the mild and moderate AV. 
